Follicular growth and oocyte competence in the in vitro cultured mouse follicle: effects of gonadotrophins and steroids.
Although there have been extensive studies on the effects of gonadotrophins and steroids on follicular development, less is known as to the effects these hormones have on the acquisition of oocyte developmental competence. This study investigates the effect of altering the gonadotrophin or steroidal environment on follicular development and on oocyte viability and DNA methylation. Oocytes were obtained from pre-ovulatory follicles after individual follicle culture from the pre-antral stage; gonadotrophin or steroid levels were manipulated during the culture period. Oocytes obtained from follicles grown in gonadotrophin free conditions were able to fertilize and develop to the blastocyst stage despite their impaired follicle development. There was no effect of luteinizing hormone or steroids on follicular growth. Altering the steroidal environment did, however, affect oocyte development. The oocytes of follicles exposed to high estrogen levels had lower fertilization rates, regardless of the presence or absence of high androgen levels. The combined presence of high levels of both steroids altered the level of global methylation. This study demonstrates that gonadotrophins and steroids influence the acquisition of developmental competence of the oocyte and suggests that optimal steroid exposure during follicle development is required for the oocyte to mature correctly.